Decreased activity of hippocampal neurons in Alzheimer's disease is not related to the presence of neurofibrillary tangles.
Numerous studies have established the key role of the Golgi apparatus (GA) in post-translational processing, transport and targeting of proteins destined for secretion, lysosomes and plasma membranes. Moreover, several studies performed in our laboratories have shown that the size of the immunocytochemically detected neuronal GA is a reliable index of neuronal activity in aging, Alzheimer's disease (AD) and amyotrophic lateral sclerosis. It has been suggested that in AD there is decreased neuronal activity, e.g. in terms of glucose metabolism and protein synthetic capability. To further explore the hypothesis of decreased neuronal activity in AD, in this study the size of the GA was measured in pyramidal neurons of the CA1 area of the hippocampus of non-demented controls and AD patients. The size of the GA was measured separately in neurons with and without neurofibrillary tangles (NFT). Moreover, in order to establish a correlation between the density of NFT and the size of the GA, the density of extraneuronal NFT was determined around each neuron and related to the size of its GA. The results, quantified by image analysis, indicate that there is a significant reduction in GA size in the neurons of the CA1 area of the hippocampus of AD patients. However, there was no significant relationship between the size of the GA and the presence or absence of intracellular NFT. In addition, there was no correlation between the density of extracellular NFT and GA size of adjacent neurons.(ABSTRACT TRUNCATED AT 250 WORDS)